This paper seeks to deepen our understanding of the globalization-growth nexus as it extends the investigation to using a spatial econometric approach, hitherto has been rarely used in the globalization literature. The objective of the paper is to uncover not only the significant growth-effects of globalization, but also the possible spillover effects of globalization onto neighbouring countries. Using a panel dataset of 83 countries and 30-year period and via a spatial autoregressive panel data method, this paper estimates a standard growth model augmented with a parameter to capture the countries' spatial dependence, whilst controlling for globalization indices. The findings indicate a positive effect of economic globalization and the effect is dependent upon the political settings in the countries under study. The spillover effects of globalization across neighbouring countries are shown, both in geographical and institutional spheres. The paper concludes with some policy recommendations.
Introduction and background
"It has been said that arguing against globalization is like arguing against the laws of gravity" Kofi Annan, the former Secretary General of the United Nations, is once reported to have said this statement. 2 Globalization is apparently one of the many highly debated topics in the growth and development literature. Theoretically, globalization has many positive effects on growth via various mechanisms such as increased knowledge spillovers between countries, greater economies of scale, innovation potentials due to specialization, effective allocation of domestic resources, diffusion of technology, improvement in factors productivity and augmentation of capital.
Notwithstanding the theoretical arguments above, the empirical findings on the globalizationgrowth nexus are still far from conclusive, as have been discussed by Grossman & Helpman (2015) , and Samimi & Jenatabadi (2014) . Generally, empirical studies on the effects of globalization on growth can be divided into three general groups, firstly studies with findings that are supportive of the positive effects of globalization on growth, secondly studies that are postulating the adverse effects of globalization on growth, and finally studies that argue that the positive growth-effects of globalization are dependent upon complementary policies.
2 Studies in this first group, for example that of Dollar (1992) , Sachs, Warner, Aslund, & Fischer (1995) and Edwards (1998) , are able to show the positive growth-effects of globalization using various de facto indices of globalization, namely trade openness and foreign capital inflows. On the contrary, studies arguing against the positive effects of globalization on growth reject the existing evidence which according to them are weak and non-robust. For example, Rodriguez & Rodrik (2000) , who refute the findings of Dollar (1992) , Sachs, et al. (1995) and Edwards (1998) , argue their evidence are weak due to omission of some important growth indicators and the use of questionable trade openness index. Alesina & Perotti (1994) , Rodrik (1998) , and Stiglitz (2004) too have expressed their reservations on the potential growth improvement driven by mechanisms related to globalization. Finally, there are studies arguing that the positive growth-effects of globalization are dependent upon the presence of complementary policies in the globalizing countries. For example, sufficient stock of human capital could enhance the positive effect of FDI, as shown by Borensztein et al. (1998) . In addition, structural policies relating to education, infrastructure, institutions, regulatory framework, among others, could be a determining factor to generate positive globalization effect (Calderón & Poggioa, 2010) .
With regard to indicators of globalization, arguably the most widely-used indicator is the KOF index of globalization first introduced by Dreher (2006) and continuously updated by Dreher, Gaston, & Martens (2008) . KOF is a comprehensive index of globalization that comprises three dimensions namely economic, political and social globalization. As is stated by Dreher (2006) , this index in general captures the major ideas in a globalization process such as creating new networks among economic actors worldwide, mediated by a variety of inflows like capital, culture, goods, people, information and ideas. It is a process that erodes national boundaries, integrates national economies, cultures, technologies and governance, and produce a complex relation of mutual interdependence.
In his panel study on 123 countries for year 1970-2000, Dreher finds that globalization has positive effects on growth, especially the economic and social dimensions. Political dimension however has no significant growth-effect. Using KOF index of globalization in 21 African countries for year 1970 -2005 , Rao & Vadlamannati (2011 find similar positive effects of globalization on growth. The positive finding is also supported by Gurgul & Lach (2014) 's study on ten CEE economies. Samimi & Jenatabadi (2014) too find positive significant effects of economic globalization in selected OIC countries, however they argue that the effect is dependent upon the level human capital and financial development.
Arguably, the mixed findings could be the result of different sample of countries and period specifications used in the studies, various econometric techniques, as well as the presence of unobserved country-specific effects biasing the final results. As pointed by Samimi and Jenatabadi (2014) , majority of the literature in the field of globalization used trade or foreign capital volume as the de facto indices of globalization to investigate its impact on economic growth. The issue with these de facto indices is that they do not proportionally capture trade and financial globalization policies. Apart from trade and volume of capital inflows, the rate of protections and tariff also need to be accounted since they are policy-based variables capable to reflect the degree of trade restrictions in a country. This paper revisits the globalization-growth nexus by extending the analysis into the spatial effect of globalization using spatial econometric estimation method. The spatial weight matrices used in this study comprise of both geographical and institutional matrices. The use of geographical matrices is pretty unambiguous since globalization processes are frequently shown to occur across countries located within the same clusters of area, region, or economic club. Additionally, the geographical distance is widely used as a natural proxy for transportation costs and technological transfers, a common feature in the globalization process. On the other hand, the use of institutional matrix is somewhat of a recent vintage in the spatial studies, and apparently rarely investigated in the globalization-growth nexus. The use of institutional matrices is derived from the concept of institutional proximity, discussed in Ahmad & Hall (2017) , to distinguish a group of countries sharing similar institutional qualities. 3 Against these backdrops, the research questions this study seeks to answer are: "Does globalization significantly determine growth? Is globalization capable of generating a spillover effect onto the neighbors' economic performance? What is the role of institutional quality in the globalizationgrowth relationship? Does globalization propagate its spillover effect to countries sharing similar institutional qualities? Whilst the first question is rather straightforward, the latter three dig deeper into the possible globalization spillover effects across neighbouring countries, notwithstanding the definitions of "neighbor" either by geographical distance or via an institutional proximity of the countries under study.
Ultimately, this study seeks to contribute to our understanding on the globalization process via a spatial econometric analysis with the aim of uncovering the effects of globalization on growth and spillovers. This constitutes a major contribution of this study to the existing globalization-growth literature. The other contributions are, apart from relying on the geographical distance in capturing the spillover effects of globalization, this study also utilizes the concept of institutional proximity in investigating the possible globalization spillover effects across a group of countries with similar institutional characteristics. Finally, the panel dataset of 83 countries for year 1985-2014 used in this study is arguably extensively large and sufficiently able to yield robust answers to the above questions.
In general, the findings of this study indicate that economic globalization has positive significant effect on growth, whereas political and social institutions do not. This result is consistent even when institutional quality is controlled for. Furthermore, economic globalization is shown to be dependent on the complementary political settings in the countries under study. Economic globalization is also shown to have indirect spillover effects supporting the growth performance of geographically closer countries or countries sharing similar institutional characteristics.
The study proceeds as follows: Section 2 discusses the globalization-growth spatial model, followed by Section 3 discussing the data sources and estimation strategy. Section 4 interprets the results and Section 5 concludes.
Globalization-growth spatial model
Consider a simple growth model based on Barro, (1991) as follows:
where git is the average growth rate of GDP per capita in country i measured over five-year interval, X is a vector of explanatory variables that includes three globalization indices, two institutional quality variables to reflect economic and political institutions respectively, and some commonly used variables controlling for other growth determinants. . The control variables included in the vector X are commonly used determinants of growth, namely initial level of real GDP per capita (in natural logarithmic form) proxied by the first period real GDP per capita for each of the five-year intervals of our dataset. This inclusion is meant to capture the convergence process and the coefficient for initial GDP per capita is expected to be negative to show the catchingup by the countries to their steady state growth level. Investment level, population growth rate, education (to reflect the level human capital) and inflation rate (as a proxy of macroeconomic policy) are among the control variables included in the growth model.
To account for the spatial dependence in the growth process, Equation (1) is expanded with the error structure as the following:
where W is the spatial weight matrix capturing the spatial connections between the countries, λ is a spatial autoregressive parameter, it  is the spatially correlated errors, and uit is the spatial disturbance term with i.i.d. properties. Equation (1) with error process of Equation (2) is normally called as spatial error model (SEM) where the spatial dependence operates via the residuals, since the dependency is assumed to be present in the error terms due to the omission of some unobserved variables that can be spatially correlated. Nevertheless, by this definition, it also renders the spatial spillovers a "nuisance" factor which rather makes the spatial effect a relatively less important in the model (Arbia et al. 2010) .
To model a more substantive spatial effect, spatial autoregressive model (SAR) is frequently used, as the following:
Equation (3) is an augmented model of Equation (1) with the presence of the term ρWgit among the right hand side variables. This term, called spatially lagged dependent variable, captures the countries' spatial dependence in a more substantive manner, and shows that the growth rates of home country depend, in part, to weighted average of the "neighbours" growth rates. 4 Apart from the variables capturing globalization and institutional quality in the model, this term will be another variable of interest in this study. Its coefficient, rho (ρ) shows the size of growth spillovers between neighbours and the sign of ρ if positive (negative) indicates countries with similar (dissimilar) levels of growth would cluster together. Although SAR model seems to be the preferred model over SEM, to decide which of the two models that best suited our data, we refer to Lagrange Multiplier (LM) statistics which will be explained further in the estimation strategy discussion.
W in the Equation (3) above is the weight matrix to conceptualise the spatial dependence between the countries and, as earlier discussed, matrices based on geographical and institutional proximities are used. For geographical matrices, three measures are used firstly a simple binary contiguity matrix where countries are defined as neighbours if they share common borders and this matrix is denoted w_contig (therefore its element, wij = 1 if the country i and j have common borders, wij = 0 otherwise). 5 Secondly, k-nearest regions matrix and k is set to equal to five, beyond which the spatial dependence is considered negligible, and it is denoted as w_knn (its element, wij = 1 if the country j are located within 5 nearest regions to country i, wij = 0 otherwise). Finally, an inverse squared distance matrix based on the concept of exponential distance decay, and denoted as w_invsq. The distance calculation for both w_knn and w_invsq matrix is done via Great Circle distance computation using latitude and longitude coordinates of the countries' capitals (Le Gallo and Ertur, 2003) . 6 For matrix w_invsq, a cut-off distance is specified at a minimum threshold which will guarantee that each country in the sample will have at least one neighbour, therefore the element of w_invsq is given by
where ij d is the Great Circle distance between the capitals of country i and j, d is the critical distance cut-off after which spatial effect is considered to be negligible, i.e.
Although weight matrices based on geography have exogeneity advantage and able to avoid identification problem, they may not be able to capture the true interdependence between the countries under study that may be shaped by non-geographical factors. To this end, this study posits that institutionally similar countries are expected to have a level of globalization of similar degree which would be consequently supporting growth and spillovers between these group of countries. The institutional distance matrix is thus expected to uncover the impact of this institutional proximity on the In brief, legal origins, colonial origins and language are perceived as the deep-determinants of the current level of institutions and constitute to the underlying framework of the institutional proximity concept. Institutional proximity thus can be defined as a situation when two or more countries in the sample sharing similar legal origins, colonial origins, and language, and these historical factors are expected to shape the countries' present-day institutions in a perceived similar process over the long term. This natural process is assumed to eventually lead to creation of a conducive economic environment supporting greater economic activities, increased bilateral trades, spillovers of growthpromoting factors between the countries such as technology, human capital, information etc. and all of these are common features in the globalization process.
Returning to the weight matrix W specification using institutional distance, the three institutional matrices are of a binary matrix whose element wij = 1 if countries i and j share identical legal origins, colonial origins and spoken language between each other, and wij = 0 otherwise. Matrix based on legal origins are denoted as w_legor, colonial origins w_color and language w_lang. Finally, the elements of the main diagonal of all geographical and institutional matrices are set equal to zero by convention since a country cannot be a neighbour to itself and all matrices are row standardized. The variable of interests are indices of globalization namely economic globalization, political globalization and social globalization obtained from KOF index (Dreher, 2006; Dreher et al., 2008) . To capture the institutional quality in the countries under study, two institutional variables widely used in the growth literature are included firstly Law and Order obtained from International Country Risk Guide dataset (PRS Group, 2014) to represent the level of economic institutions, and secondly Polity 2 variable from Polity IV dataset (Marshall and Jaggers, 2014) to capture the level of political institutions.
Data sources and estimation strategy
Summary statistics and variable definitions are in the Appendix, in Table A1 and A2 respectively.
For the institutional distance matrices, data for Legal Origins are obtained from La Porta et al (1998) which identifies the legal origin of the Company Law or Commercial code for each country from five possible origins i.e. English Common Law, French Commercial Code, Socialist/Communist Laws, German Commercial Code or Scandinavian Commercial Code. For Colonial Origins, data are obtained from (Central Intelligence Agency, 2013) that classify the former colonial rulers of the country into Dutch, Spanish, Italian, United States, British, French, or Portuguese. There are also countries in our sample which had never been colonized. Meanwhile, for language similarity matrix, the language of the country is determined based on its official and second languages, and when the official and second languages have no neighbour (no other countries speaking the languages), the next largest spoken language by the immigrants is used, to meet the matrix requirement that there must be at least one neighbour for each individual country. Language data are obtained from the CIA World Factbook 8 Number of countries under study is determined by the availability of data for the globalization and institutional quality variables used in spatial econometrics analysis since it requires no missing observations. (Wikipedia, 2016) cross-referenced against Wikipedia page: "List of official languages by country and territory" (Wikipedia, 2016) .
Usage of spatial econometrics is widespread in the analysis of cross sectional models, however the application of spatial analysis to panel data is still quite restricted mainly due to two reasons: the theoretical models are very recent and the difficulty of computation implementation. A reference to Elhorst (2003 Elhorst ( , 2009 Elhorst ( , 2010 for the appropriate specifications of spatial panel models and Anselin, Bera, Florax, and Yoon, (1996) for the test statistics is made to help with the estimation and testing process.
The presence of spatial autocorrelation in the residuals of the OLS estimation of Equation (1) is tested using Moran's I test, and if it is present, OLS estimates are no longer appropriate. 9 Moran scatterplot is also used to explore the spatial autocorrelation of the countries' growth regardless of the measures the countries distance.
Having detected the presence of spatial effects, the appropriate form of spatial model, either spatial error or spatial lag model, 10 is subsequently determined using Robust LM test. It is called robust because the existence of one more type of spatial dependence does not bias the test for the other type of spatial dependence. This characteristic is obviously important because the spatial model that fails this test in most cases when estimated with different weight matrices would omitted. Finally a spatial panel fixed effect estimation technique based on Elhorst (2003 Elhorst ( , 2009 ) via a STATA command "spregfext" prepared by Shehata and Mickaiel (2013) is employed. Spatial panel fixed effect, and not random effect, estimation is considered due to the nature of panel dataset that assumes the presence of unobserved heterogeneity in the growth estimations as a results of omitted variables that may influence the growth process. 11
Estimation results and discussion
The following results of OLS estimation fit the stylized facts about standard growth process while at the same time controlling for the effects of globalization. The presence of conditional convergence process in the countries' growth, at the rate of 0.8%, is evidenced by the negative and statistically significant coefficient for initial GDP per capita. Similarly, the coefficients of the other growth determinants too are also statistically significant with the expected signs. Meanwhile, among the globalization indices, only economic globalization is significant at 1% level. Nevertheless, interpretation of the above results needs caution since there is a possibility of spatial autocorrelation in the error term leading to misspecification and bias. Moran's I test statistics in Table 1 is thus referred and the results indicate that the null hypothesis of no spatial autocorrelation in the residuals of the OLS regression is overwhelmingly rejected in all estimations regardless of types of matrix, with the exception of w_legor. Similarly, as is seen in Figure 1 , Moran scatterplots of the home country's growth against the spatially lagged growth for the significant matrices also show a positive relationship between the growth in a home country and the growth levels in neighbouring countries. This is consistent regardless of distance measures. Thus, it can be perceived that not only the countries'
growth levels tend to cluster in space (when distance is defined by geography), but they also do for institutionally similar countries (when distance is defined using institutional proximity).
Therefore, Equation (1) can be considered misspecified and it must be modified to include a spatial dependence term. Returning to Table 1 , the robust LM test statistics indicates that the spatial error model is apparently inappropriate as it fails in all estimations across different matrix specifications. Therefore, spatial autoregressive (SAR) or spatial lag model is the preferred model to explain growth's spatial dependence for the countries under study. .729*** 3.502* 1.779 1.414 0.936 Note: ***,** and * denote significance at 1%, 5% and 10% respectively. w_contig = contiguity matrix, w_knn = 5-nearest region matrix, w_invsq = inversed squared distance matrix, w_legor = legal origins matrix, w_color = colonial origins matrix and w_lang = language matrix.
Returning to this study research questions, how do globalization growth-effects fare in these two distinct spatial settings? Table 2 below shows the results of SAR model of Equation (3) via spatial fixed effects estimations with five weight matrices found significant in the earlier Moran's I tests. In Table 3 , the similar estimations are repeated with the presence of institutional quality variables.
The variables of interest are the three indices of globalization. Apparently the results in Table   2 of the spatial fixed effect estimations mirror that of OLS estimation where the economic globalization is the only KOF index significant at 1% level. The level significance is consistent across geographical and institutional matrices. The latter is undoubtedly an important finding which is able to support our earlier proposition that countries sharing similar institutional characteristics (in this case similar colonial origins and language homogeneity) are expected to cluster along the similar level globalization and consequently to generate a spillover effect towards growth. Meanwhile, in Table 3 , economic globalization index retains its significance in the presence of variables capturing institutional quality in the countries under study, although the level of significance is now slightly weaker at 5% as compared to 1% when it is estimated independently of institutional quality in Table 2 . This is arguably an additional evidence for the studies finding the positive globalization effects dependent upon the complementary policies as earlier discussed.
This study finds that institutional quality is apparently an important factor supporting the positive growth effect of globalization, at least in the case political institutions. Specifically, Polity 2 is found to be significant at 5% level with the expected sign, but Rule of Law is not and has wrong sign. This is consistent across all estimations with different weight matrices. This finding also gives support the proposition of political prominence theory by Acemoglu, Johnson, & Robinson (2005) over the property rights institutions as proposed by North (1990) and many similar studies thereafter.
Another variable of interest is the spatially lagged growth; its coefficient ρ (rho) shows the size of growth spillovers from neighbours and the positive sign of ρ indicates countries with similar growth levels cluster together (country with high growth clusters together with high-growth neighbours, vice versa). As is seen in Table 2 Finally, the results in all estimations support conditional convergence hypothesis where the coefficients of initial real GDP per capita are consistently negative and significant at 1%. The rate of growth convergence ranging from 3.7% to 4.0% is apparently greater than 0.7% previously found in the OLS estimation. This finding of higher rate of convergence when the growth model is spatially augmented is common in many spatial growth studies, see Arbia, Battisti, & Di Vaio (2010) , Ahmad & Hall (2017) and Ho, Wang, & Yu (2013) to name a few; again another robust evidence against the omission of the spatial dependence in growth regressions which would otherwise biased the estimates.
The coefficients of the other growth determinants namely investment, population growth and inflation are significant too with the expected signs. Education however is not.
Concluding remarks
Studies investigating globalization-growth nexus using explicit spatial econometrics methodology and incorporating the concept of institutional proximity are of recent vintage. The present paper thus seeks to contribute to the existing literature in this respect. By using a spatial panel fixed effect estimations on a panel dataset of 83 countries over 30 year periods, this study seeks to examine the effects of globalization on the countries' growth and spillovers. The results show that economic globalization is a significant determinant of growth, and when it is spatially modelled, economic globalization generates a positive spillover effect to the neighbouring countries. Not only countries located closer in term of geographical settings, this study shows that the spillover effect of globalization is also propagated across the countries sharing similar legal origins and spoken language. Additionally, the results are able to support the argument on the significant complementary policies supporting the positive effect of globalization, in this case a supportive political institution.
These results are expected to inform policymakers regarding the appropriate globalization and economic integration policies particularly with respect to the countries' institutional settings and development. Since economic globalization has been shown to be a significant growth determinant, coupled with a significant finding on the effect of political institutions, the results further illustrate the globalization-institutional interplay in ensuring the positive effect of globalization. Furthermore, the evidence on the presence of globalization spillover effects not only across countries located closer in the geographical sphere, but also across countries sharing similar institutional characteristics, the latter could pave the way for the aspiring countries seeking to integrate with higher income nations to focus on developing their institutional quality to the level similar to the prospective integration partners.
A potential extension to this study in the future is to consider various non-geographical weight matrices not limited to institutions per se and to combine two or more different matrices in an estimation for the purpose of appropriate comparison. Besides, latest estimation techniques in spatial analysis may also be explored to investigate spatially dependent growth dynamics. 
Appendix A1: Summary statistics of the variables

